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(54) An aqueous enteroctysis solution lor the treatment of hepatic encephalopathy 



(57) An aqueous enteroclysis solution is described 
and contains, as active ingredients, at least one non- 
fermentable disaccharide, preferably lactulose or lacti- 
tol, in combination with neomycin; the aqueous solution 



is used in the treatment of hepatic encephalopathy and, 
in particular, of porto -systemic encephalopathy. 
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Description 

[0001] The subject of the present invention is an 
aqueous enteroclysis solution containing, as active in- 
gredients, at least one n on -fermentable disaccharide, 
preferably lactulose or lactitol, in combination with neo- 
mycin, for use in the treatment of hepatic encephalopa- 
thy. 

[0002] Hepatic encephalopathy is a neuropsychic 
syndrome which may occur in patients suffering from 
hepatic insufficiency, in cases of both acute and chronic 
liver disease. It may take different shapes which how- 
ever present common clinical characteristics as mind 
state alteration, neurologic deficit, hepatic parenchyma 
degeneration. 

[0003] Porto-systemic encephalopathy (PSE), which 
occurs almost exclusively in patients suffering from ad- 
vanced cirrhosis (viral, alcoholic, etc.) with portal hyper- 
tension, is the most typical form of hepatic encephalop- 
athy; its pathogenesis is determined by the so-called 
"porto-systemic shunt" that is, by a diversion of the blood 
flow on the basis of which the collateral veins admit the 
blood from portal vein directly into the systemic circula- 
tion, that is, without passing through the hepatic filter. 
Potentially toxic substances, for example, such as am- 
monia or other nitrogenous toxins which are normally 
removed by the liver may therefore reach the brain cells, 
replace the normal neurotransmitters, and thus gener- 
ate encephalopathy. 

[0004] Amongst the factors which promote the occur- 
rence of PSE. hyperazotemia, the use of sedatives, 
tranquillizers or analgesics, episodes of digestive haem- 
orrhage, metabolic alkalosis conditions, excessive ad- 
ministration of proteins, infections and constipation may 
be mentioned. 

[0005] The course of PSE and, more generally, of he- 
patic encephalopathy, Is normally divided into four stag- 
es which, in turn, are characterized by different altera- 
tions in the state of consciousness: 

t . first or prodromjc stage; 

2. second or imminent coma stage; 

3. third or vigil coma stage; 

4. fourth or declared coma stage, characterized by 
a state of complete unconsciousness of the patient 
without any response to external stimuli. 

[0006] The current treatment for PSE is normally di- 
vided into two distinct stages which provide: 

on the one hand, for oral administration of a non- 
fermentable disaccharide selected from lactulose 
and lactitol in combination with neomycin (more cor- 
rectly neomycin B), generally In salified form and, 
preferably, in sulphate form; 
on the other hand, for parenteral administration of 
branched ami no -acids and balanced glucose solu- 
tions. 



[0007] With regard to the first stage, neomycin per- 
forms the function of inactivating the nitrogenous-toxin- 
produclng bacteria which are in the colon, thus reducing 
the synthesis of ammonia. Lactulose and lactitol, on the 
s other hand, are broken down to organic acids by the in- 
testinal bacterial flora, reduce the pH in the colon., and 
inhibit the production of ammonia by the intestinal bac- 
terial flora. 

[0008] In contrast with the first stage of the treatment 
10 which is directed precisely towards blocking the synthe- 
sis of nitrogenous toxins, the second stage, on the other 
hand, Is directed towards opposing the action, at cere- 
bral level, of the nitrogenous toxins which are neverthe- 
less formed; the branched amino-acids and glucose in 
15 fact penetrate the brain cells where they compete with 
the nitrogenous neurotoxins, reestablishing the neuron 
function which preceded the occurrence of the enceph- 
alopathy. 

[0009] The treatment described above, however, is 
20 associated with a series of contraindications of consid- 
erable significance. 

[0010] In the first place, the oral administration of any 
solution or suspension during the second, third or fourth 
stages of the disease is often very problematical or even 

25 impossible because of the patient's inability to coordi- 
nate the physiological swallowing movements. 
[0011] In the second place, neomycin Is an antibac- 
terial drug which is known for its toxic side effects; these 
toxic effects in fact develop in the vestibular and renat 

30 sites (nephrotoxicity and ototoxicity) and are directly 
dose-dependent. Neomycin taken orally Is normally ab- 
sorbed in the gastrointestinal tract to an extent of 1 -3% 
and eliminated in unmodified form with the faeces to an 
extent of about 96% (with reference to the dose taken); 

35 however, pathological conditions frequently associated 
with cirrhosis of the liver, such as gastric or duodenal 
ulcers, congestive gastropathy, or intestinal inflamma- 
tion, may cause an Increase in the absorption of orally- 
administered neomycin, thus considerably increasing 

40 the risks of intoxication. For this reason, neomycin is 
normally administered orally only in the vigil or declared 
coma stages. 

[0012] Both lactulose and lactitol, on the other hand, 
are normally administered from the prodromic stage, in 

45 increasing daily oral doses of 40-80 g; however, al- 
though they do not have the typical toxicity of neomycin, 
they are nevertheless also associated with unpleasant 
phenomena such as, for example, nausea, vomiting, 
flatulence, diarrhoea and abdominal pains. 

so [0013] Glucose and branched amino-acids also have 
limitations for administration in cirrhotics in view of the 
considerable frequency of cases of associated diabetes 
and renal insufficiency (hepato-renal syndrome). 
[0014] The object of the present invention is therefore 

55 to find a method of treating hepatic encephalopathy 
which is free of the undesirable effects and adverse re- 
actions listed above. 

[0015] it has now been found that if an aqueous solu- 
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tion containing neomycin and a non-fermentable disac- 
charide, preferably lactltol or lactulose, is administered 
by enteroclysis, favourable results are achieved both 
with regard to therapeutic effects and with regard to the 
elimination or at least reduction of these contraindica- 
tions. 

[0016] The aqueous solution contains a quantity of 
disaccharide preferably of between 0.05 and 0.5 g/ml, 
and even more preferably, of between 0.1 and 0.3 g/ml, 
and a quantity of neomycin preferably of between 0.05 
and 5 g/l, and even more preferably about 1-2 g/l. The 
disaccharide in question is preferably selected from lac- 
titol and lactulose; with regard to neomycin (or, more 
correctly, neomycin B), this may be used as such or in 
the form of one of its salts, preferably in sulphate form. 
[0017] The aqueous solutions may be prepared, at 
the time of use, by adding, directly to spring water, ne- 
omycin and the non-fermentable disaccharide, both of 
which are generally in crystalline form and soluble in wa- 
ter. 

[0018] Plastics devices are generally used for the 
preparation, at the time of use, of the aqueous solution 
according to the present invention which may contain 
excipients, coadjuvants and/or preservatives. Particu- 
larly preferred are devices ready for use for the prepa- 
ration of single-dose aqueous solutions, at the time of 
use, (simply by adding water at about 37°C and stirring 
briefly to dissolve the contents) and for subsequent ad- 
ministration, for example, disposable enteroclysms hav- 
ing a final volume of 500-1500 ml, preferably 1000 ml, 
containing from 100 to 300 g : preferably 200 g, of dis- 
accharide and from 0.05 to 5 g, preferably 1-2 g, of ne- 
omycin. A device of the type in question is preferably 
constituted by a graduated bag, complete with an outlet 
and rectal cannula, acting as a container and as admin- 
istration apparatus; even more preferably, the graduat- 
ed bag contains the disaccharide in solid form and, for 
reasons of hygiene and stability, the neomycin is in a 
separate package (for example, a single-dose sachet). 
At the time of preparation, water is added to the bag con- 
taining the disaccharide until the desired volume is 
reached; the neomycin is added and the solution is then 
ready for use. 

[001 9] Since the oral administration of neomycin and 
lactulose is known, at first sight, it was not to be expect- 
ed that the use of the rectal route would lead to strictly 
therapeutic advantages. Investigations carried out on 
patients suffering from hepatic encephalopathy and 
subjected to rectal treatment with an aqueous solution 
as described above have shown therapeutic results 
which are very significant when compared with those 
which can normally be achieved by conventional meth- 
ods, as well as easier administration of the treatment in 
cases of imminent, alert or apparent coma. In particular, 
it has been found that both the times taken to awake 
from states of vigil or declared coma and the number of 
comatose episodes per month are reduced to a sub- 
stantial extent in comparison with those normally occur- 



ring in patients subjected to conventional treatment. 
[0020] It has also been found that, in the patients sub- 
jected to rectal treatment with a solution according to 
the present invention, the absorption of neomycin does 
5 not in any case exceed the level of 1 -3%, even in pa- 
tients suffering from cirrhosis of the liver, gastric or du- 
odenal ulcers, congestive gastropathy, or Intestinal in- 
flammation, thus avoiding the risk of neomycin intoxica- 
tion. 

10 [0021] Similarly, the results obtained at the level of in- 
hibition of the synthesis of ammonia or, In any case, of 
other nitrogenous toxins as a result of the treatment 
have been found considerably superior to those 
achieved by conventional treatment; in particular, it has 

15 been found that, in patients subjected to enteroclysis 
with an aqueous solution according to the present in- 
vention, the administration of branched amino-acids 
and glucose can be eliminated or, in any case, limited 
purely to cases of declared coma, with clear advantages 

£0 for diabetic patients or, in any case, patients suffering 
from renal insufficiency. 

[0022] Finally, it has been found that the rectal treat- 
ment in question enables neomycin and the non-fer- 
mentable disaccharide to be administered in consider- 

2s ably greater quantities than are permitted by the prior 
art; in particular, it has been noted that a treatment of 
this type enables as much as 200 g of lactitol to be ad- 
ministered in a single dose which, if administered orally, 
would not be tolerated by the patient. 

30 [0023] These and further advantages of the present 
invention will become clear from the following examples 
which should be considered purely as non-limiting ex- 
amples of the invention. 



[0024] 1 2 patients suffering from PSE; aged between 
34 and 74 years and all having been treated orally, for 
a period of at least 6 months, with lactulose (50 g/day 
in the first and second stages) with the addition of neo- 
mycin (3g/day for at least 7 days) in cases of. vigil or 
declared coma, were subjected to treatment by ente- 
roclysis with a solution containing 200 ml of lactulose 
and 1g (in patients in a vigil coma state) or 2 g (in pa- 
tients in a state of declared coma) of neomycin sulphate 
dissolved In 1 000 ml of spring water which was admin- 
istered every 6 hours to the patients in a state of vigil or 
declared coma until they were fully awakened. 
[0025] Therapeutic effectiveness was evaluated prin- 
cipally on the basis of the reduction in awakening times 
which, In patients subjected to conventional treatment 
(oral treatment with neomycin and lactulose), were, on 
average, 48-72 hours; the results are given in the fol- 
lowing table. 



35 Example 1 
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Table 1 



Patient No. 


Age 


Sex 


Awakening time 


1 


64 


Male 


10 hours 


2 


59 


Female 


11 hours 


3 


34 


Male 


12 hours 


4 


56 


Female 


9 hours 


5 


69 


Male 


10 hours 


6 


57 


Male 


9 hours 


7 


61 


Male 


8 hours 


8 


74 


Female 


8 hours 


9 


73 


Female 


9 hours 


10 


71 


Female 


10 hours 


11 


68 


Female 


8 hours 


12 


70 


Female 


12 hours 



[0026] As it can be seen from the table, the results 
achieved by the administration of the solution by ente- 
roclysis in accordance with the present invention are 
very encouraging since they permit a reduction of about 
70-75% In the awakening times from stages 3 and 4 of 
PSE, in comparison with conventional oral treatment. 
After the treatment described above, it was possible to 
observe a substantial reduction in the number of coma- 
tose episodes per month which changed from an aver- 
age number of 3-5 comatose episodes per month to 
maximum points of 2 episodes. 
[0027] Finally, on the basis of the positive effects de- 
scribed, it was possible to omit the parenteral adminis- 
tration of glucose solutions and/or branched amino-ac- 
ids. 



salt, preferably in sulphate form. 

5. A device according to claim 1 characterized In that 
said disaccharide is in solid form. 

5 

6. A device according to claims 1 -3 characterized in 
that said disaccharide is selected from lactitol and 
lactulose. 

10 7. A device according to claims 1 -3 characterized in 
that said aqueous solution has a final volume of 
500-1500 ml. 

8. A device according to claim 7 characterized in that 
15 said aqueous solution has a final volume of 1 000 ml . 

9. A device according to claims 7-8 characterized in 
that said aqueous solution contains from 1 00 to 300 
g of disaccharide and from 0.05 to 5 g of neomycin. 

20 

10. A device according to claim 9 characterized in that 
said aqueous solution contains 200 g of disaccha- 
ride and 1-2 g of neomycin. 

25 



30 



Claims 40 

1 . A device for the preparation of a single-dose aque- 
ous solution for the enteroclysis application of at 
least one non-fermentable disaccharide in combi- 
nation with neomycin, consisting of (i) a container 45 
with an administration apparatus and (ii) a separate 
package, the container containing said disaccha- 
ride and the separate package containing neomy- 
cin. 

50 

2. A device according to claim 1 characterized In that 
said container with an administration apparatus is 
a graduated bag with outlet and rectal cannula. 

3. A plastic device according to claims 1 -2. 55 

4. A device according to claims 1-3 characterized in 
that neomycin is present In the form of one of Its 
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